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Examiner's Detailed Office Action 

1 . This Office Action is responsive to Amendment After Non-Final Rejection, filed 
January 18, 2007. 

2. Claims 1-14 were originally presented. 

3. Claims 1, 3, 8, and 10 were amended. 

4. Claims 1-14 will be examined. 

Claim Rejections - 35 USC §101 

5. 35 U.S.C. 101 reads as follows: 

Whoever in vents or discovers any new and useful process, machine, manufacture, or composition of matter, or 
any new and useful improvement thereof, may obtain a patent therefor, subject to the conditions and 
requirements of this title. 

6. Claims 1-7 are rejected under 35 U.S.C 101 as being directed to nonstatutory subject 
matter. In particular independent claims 1 and 3 are considered to be non statutory 
because they do not produce a "useful, concrete and tangible result". This position is 
supported by the fact that applicant's claimed "systems" recite multiple components (i.e. 
a neural network, a means for integrating, a storage, etc.), but it is not clear what "useful, 
concrete and tangible result" is produced by these components. 

Claim Rejections - 35 USC § 102 

7. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
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patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 
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8. Claims 1-4, 6, 8, 9-11 and 13 are rejected under 35 U.S.C. 102(e) as being anticipated by 
West et al (USPN 6,438,493). 

Regarding claim 1 : 
West et al. teaches 

A system for inferring geological classes (C 1, L 10-12; "characterizing and mapping 
seismic fades") from oilfield well input data (C 1, L 10-12; "seismic data") comprising a 
neural network (C 3, L 13-14; "probabilistic neural network?') for inferring class 
probabilities (C 7, L 51-54; "extract classification probabilities"), characterized in that 
said system further comprises means for integrating class sequencing knowledge (C 3, L 
61-63; "seismic data is seismic attribute or amplitude data, including, but not limited to, 
near, far and full-stack data" \ C 3, L 64-65; "at east one cross-section is selected") and 
optimising said class probabilities according to said sequencing knowledge (C 8, L 24- 
37; The examiner takes the position that the process of improving result by varying the 
input data window is equivalent to applicant's claimed optimization process. 
Additionally, West et al. previously taught that the input data consisted of seismic 
attribute data including class sequence knowledge (full-stack data)), and storage for said 
inferred geological classes (C 9, L 43-44; "the fades and probability volumes are stored 
at any give time"; The examiner takes the position that by teaching the storing of the 
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facies, it is inherent that there is some form of storage in the invention of West et al.). 

Regarding claim 2: 
West et al. teaches 

The system wherein the means for integrating class sequencing knowledge and 
optimising said class probabilities according to said sequencing knowledge comprises a 
hidden Markov model. 

The examiner takes the position that the use of a hidden Markov model is inherent in the 
invention of the West et al. This fact is evident in the fact that the in probabilistic pattern 
classification process (C 7, L 23-25; "pattern classification"), West et al. makes use of a 
Markov process (C 4, L 62-65; "Markov Chain Analysis") where the hidden states in the 
model are the lithofacies (C 7, L 25-28; "unknown points"), the observed state in the 
model is the input seismic data (C 7, L 25-28; "known points"), and the goal is to 
determine the lithofacies that most likely to generated the seismic data (C 7, L 25-28; 
"classification and prediction of unknown points"). 

Regarding claim 3: 
West et al. teaches 

An automated system for inferring geological classes (C 1, L 10-12; "characterizing and 
mapping seismic facies") from oilfield well input data (C 1, L 10-12; "seismic data"), 
comprising a data input vector (C 7, L 7-10; "input vector"), a neural network trained to 
infer from said input vector a class sequence or class probability vector, and a modifier 
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for correcting said class sequence or class probability vector using prior knowledge of 
class sequence or class probability (C 7, L 10-13; "through training, the weights of the 
network are modified such that on a specific set of training examples, modification of the 
input attribute vectors produce a desirable outcome"\ The examiner takes the position 
that the use of a class sequence is anticipated by the use of seismic data (C 3, L 61-63; 
"seismic data is seismic attribute"), and the use of a class probability vector is 
anticipated by the use of classification probabilities (C 7, L 51-54; "classification 
probabilities")), and storage for said inferred geological classes (C 9, L 43-44; "the fades 
and probability volumes are stored at any give time"; The examiner takes the position 
that by teaching the storing of the fades, it is inherent that there is some form of storage 
in the invention of West et al.). 

Regarding claim 4: 
West et al. teaches 

An automated system wherein the modifier (The examiner takes the position the modifier 
is the neural network) uses the prior knowledge of class probability distribution and class 
transition probability (C 6, L 58-61; "initial textural attributes"; The examiner takes the 
position that by teaching that textural attributes inherently contain statistical information 
(C 5, L 41-43; "statistical measures, called textural attributes") related to seismic data, 
West et al. anticipates the use of class probability distribution. Additionally, by teaching 
that seismic data include stratigraphic information, West et al. anticipated the use of class 
transition probability information.). 
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Regarding claim 6: 
West et al. teaches 

An automated system wherein the modifier includes a Bayesian based probability 
calculator (C 7, L 22-23; "probabilistic neural networks are parallel implementations of 
a standard Bayesian classifier"). 

Regarding claim 8: 
West et al. teaches 

A method for inferring geological classes from oilfield well input data, comprising the 
following steps: 

inferring class probabilities (C 7, L 51-54; "extract classification probabilities") 
with a neural network (C 3, L 13-14; "probabilistic neural network"); 
and integrating class sequencing knowledge (C 3, L 61-63; "seismic data is 
seismic attribute or amplitude data, including, but not limited to, near, far and 
full-stack data"', C 3, L 64-65; "at east one cross-section is selected"; and 
optimising said class probabilities according to said sequencing knowledge (C 8, 
L 24-37; The examiner takes the position that the process of improving result by 
varying the input data window is equivalent to applicant's claimed optimization 
process. Additionally, West et al. previously taught that the input data consisted 
of seismic attribute data including class sequence knowledge (full-stack data)); 
and 
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storing said inferred geological classes (C 9, L 43-44; "the fades and probability 
volumes are stored at any give time"). 

Regarding claim 9: 
West et al. teaches 

The method wherein the integrating class sequencing knowledge and optimising said 
class probabilities according to said sequencing knowledge is achieved according to a 
hidden Markov model 

The examiner takes the position that the use of a hidden Markov model is inherent in the 
invention of the West et al. This fact is evident in the fact that the in probabilistic pattern 
classification process (C 7, L 23-25; "pattern classification"), West et al. makes use of a 
Markov process (C 4, L 62-65; "Markov Chain Analysis") where the hidden states in the 
model are the lithofacies (C 7, L 25-28; "unknown points"), the observed state in the 
model is the input seismic data (C 7, L 25-28; "known points"), and the goal is to 
determine the lithofacies that most likely to generated the seismic data (C 7, L 25-28; ' 
"classification and prediction of unknown points"). 

Regarding claim 10: 
West et al. teaches 

A method for inferring geological classes from oilfield well input data, comprising the 
steps of 
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generating a data input (C 4, L 16-19; "textural attributes") based on said well 
input data (C 3, L 61-63; "seismic data")\ 

using a neural network (C 3, L 13-14; "probabilistic neural network?') to generate 
a class sequence (C 7, L 23-25; "pattern classification") or class probability 
vector inferred from said input; and 

correcting said class sequence or class probability vector using prior knowledge 
of class sequence or class probability (C 7, L 10-13; "through training, the 
weights of the network are modified such that on a specific set of training 
examples, modification of the input attribute vectors produce a desirable 
outcome"\ The examiner takes the position that the use of a class sequence is 
anticipated by the use of seismic data (C 3, L 61-63; "seismic data is seismic 
attribute") the use of a class probability vector is anticipated by the use of 
classification probabilities (C 7, L 51-54; "classification probabilities"))', and 
storing said inferred geological classes (C 9, L 43-44; "the fades and probability 
volumes are stored at any give time"). 

Regarding claim 1 1 : 
West et al. teaches 

The method wherein prior knowledge of class probability distribution and class transition 
probability is used to correct the class sequence or class probability vector (C 7, L 10-13; 
"through training, the weights of the network are modified such that on a specific set of 
training examples, modification of the input attribute vectors produce a desirable 
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outcome"^ The examiner takes the position that the use of a class sequence is anticipated 
by the use of seismic data (C 3, L 61-63; "seismic data is seismic attribute"), and the use 
of a class probability vector is anticipated by the use of classification probabilities (C 7, L 
51-54; "classification probabilities")). 

Regarding claim 13: 
West et al. teaches 

The method wherein the correction includes a Bayesian based probability calculation (C 
7, L 22-23; "probabilistic neural networks are parallel implementations of a standard 
Bayesian classifier"). 



Claim Rejections - 35 USC §103 

9. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

10. Claims 5, 7, 12 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
West et al. (USPN 6,438,493) in view of Doyle et al. (USPN 5,504,479). 



Regarding claim 5 : 

West et al. teaches the method of claim 4, but fails to teach the use of a Viterbi sequence. 
However, Doyle et al. does teach. 
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An automated system wherein the modifier includes a Viterbi sequence (C 13, L 62-64; 
"Viterbi algorithm"; The examiner takes the position that a Viterbi sequence is a 
sequence that has been generated with the use of the Viterbi algorithm). 
It would have been obvious to one skilled in the art at the time of invention to combine 
the invention of West et al. with the invention of Doyle et al. for the purpose of 
determining the most likely sequence of hidden states that result in a sequence of 
observed states, and also for the purpose of communicating signal from logging tools 
disposed in wellbores (C 1, L 8-1 1). 

Regarding claim 7: 

West et al. teaches the method of claim 3, and the use of a Bayesian based probability 
calculation, but fails to teach the use of a Viterbi sequence. 
However, Doyle et al. does teach. 

An automated system wherein the modifier includes a Viterbi sequence (C 13, L 62-64; 
"Viterbi algorithm"; The examiner takes the position that a Viterbi sequence is a 
sequence that has been generated with the use of the Viterbi algorithm). 
It would have been obvious to one skilled in the art at the time of invention to combine 
the invention of West et al. with the invention of Doyle et al. for the purpose of 
determining the most likely sequence of hidden states that result in a sequence of 
observed states, and also for the purpose of communicating signal from logging tools 
disposed in wellbores (C 1, L 8-1 1). 
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Regarding claim 12: 

West et aL teaches the method of claim 10, but fails to teach the use of a Viterbi 
sequence. 

However, Doyle et al. does teach. 

An automated system wherein the modifier includes a Viterbi sequence (C 13, L 62-64; 
"Viterbi algorithm 9 The examiner takes the position that a Viterbi sequence is a 
sequence that has been generated with the use of the Viterbi algorithm). 
It would have been obvious to one skilled in the art at the time of invention to combine 
the invention of West et al. with the invention of Doyle et al for the purpose of 
determining the most likely sequence of hidden states that result in a sequence of 
observed states, and also for the purpose of communicating signal from logging tools 
disposed in wellbores (C 1, L 8-11). 

Regarding claim 14: 

West et al. teaches the method of claim 10, and the use of a Bayesian based probability 
calculation, but fails to teach the use of a Viterbi sequence. 
However, Doyle et al. does teach. 

An automated system wherein the modifier includes a Viterbi sequence (C 13, L 62-64; 
"Viterbi algorithm"; The examiner takes the position that a Viterbi sequence is a 
sequence that has been generated with the use of the Viterbi algorithm). 
It would have been obvious to one skilled in the art at the time of invention to combine 
the invention of West et al. with the invention of Doyle et al. for the purpose of 
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determining the most likely sequence of hidden states that result in a sequence of 
observed states, and also for the purpose of communicating signal from logging tools 
disposed in wellbores (C 1, L 8-1 1). 

Response to Arguments 
Applicant's arguments filed on January 18, 2007 have been fully considered but are found to be 
non-persuasive. The unpersuasive arguments made by the Applicant are stated below: 

In reference to Applicant's argument: 

The "seismic facies" of the West document are listed in col. 5, lines 17-24 and in Figs. 3B-3F. 
Seismic facies are derived from the seismic texture which "is a quantitative measure of the 
reflection amplitude, continuity, and internal configuration of reflectors" (col. 4, lines 10-16). 

Examiner's response: 

The examiner takes the position that in regards to this argument, the applicant is 
attempting to argue that because the seismic facies of West et al. are classified different from 
applicant's geological classes. However, the examiner asserts that seismic facies are identical to 
applicant's "geological classes". This position is supported by West et al. teaching in Column 1, 
Lines 19-22 that "a seismic facies is a stratigraphic unit or region that has a characteristic 
reflection pattern distinguishable from those of other areas". The examiner asserts that because 
a seismic facies defines stratigraphic unit, that is equivalent to the geological classes of the 
applicant's invention. This assertion is bases on the applicant's arguments which state that "the 
term "geological classes " is hence to be interpreted as a classification according to "geological 
features " such as the type of rock (limestone, clone, etc) 99 . The examiner takes the position that a 
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seismic facies (geological class) is the class of a stratigraphic unit (type rock) according to the 
reflectance (geological features) of that stratigraphic unit or region. 

Based on the above arguments, the examiner maintains the argument that seismic facies are 
equivalent to geological classes. 



In reference to Applicant's argument: 

Further regarding claim 1, West et al. does not teach or suggest using "input data from 
oilfield wells". 

Seismic data are commonly acquired from the surface. Though there are seismic data 
acquired from wellbore, West et al, refer in the background section to "basin- wide scale" or 
"single reservoir implying normal surface data. 



Examiner's response: 

The examiner takes the position that because the applicant's claimed invention on claims 
that the "input data [is] from oilfield wells", but does not explicitly claim whether the well data is 
derived from the surface or below the surface. Regardless, based on the applicant's argument 
that "seismic data [can be] acquired from wellbore" and a broadest reasonable interpretation of 
acquiring seismic data, the examiner takes the position that by not explicitly reciting whether the 
seismic data is obtained from the surface or below the surface, that West et al.'s teaching 
anticipates all methods of gathering seismic data. 



In reference to Applicant's argument: 

Further regarding claim 1, West et al. does not teach or suggest using "class sequencing 
knowledge". 

The examiner appears to equate 'full stack data" as mentioned in West et al. with "class 
sequencing knowledge". In seismic acquisition, the term "stacking" is used as expression for 
adding of seismic recording to reduce the signal-to-noise ratio. It is clear that this signal 
processing step in seismic has no relationship of "geological class sequencing knowledge", which 
should be interpreted as knowledge of the sequence of geological classes in a section of earth. 
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Examiner's response: 

The examiner takes the position that based on the applicant's argument that "stacking" is 
adding seismic information to reduce the signal-to-noise ratio, the examiner takes the position 
that the seismic information is added to better determine the class of seismic facies. Based on 
this position the examiner asserts that the stacking of seismic information is equivalent to the 
"integrating of class sequencing knowledge". 

In reference to Applicant's argument: 

Further Doyle et al. relates to the field of communication data from a well bore. Prima 
Facie, the field of data communication, even if related to communication from a well bore, is not 
related to the field of inferring a geological classification. The examiner has not shown how a 
skilled person would be motivated to combine the teaching of West et al., which relates to data 
interpretation, with the teaching of Doyle et al, which relates to data communication from the 
wellbore to the surface, to arrive at a method for using Viterbi algorithms to infer a geological 
classification. 

Examiner's response: 

The examiner takes the position that in the applicant's invention that "input data" is well 
bore data. This position is supported by the applicant's disclosure which state that "according to 
the present to the present invention, the terms "measured input data " or "INPUT DATA " refers 
to, in particular, downhole logs" in Paragraph 0002. Additionally, that examiner respectfully 
agrees that the invention of Doyle et al. relates to the field of communication data from a well 
bore. Furthermore, the examiner asserts that the invention thiat the invention of West et al. 
relates generally to classifying seismic data. This position is supported by West et al. teaching in 
Column 1, Lines 9-11 that his invention is a "method of characterizing and mapping seismic 
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fades in seismic data". Based on the previously set forth positions, the examiner asserts that it 
would have been obvious to one skilled in the art to combine the invention of West et al. with the 
invention of Doyle et al. for the purpose of facilitating the classification (West et al.; C 1, L 9-1 1; 
"characterizing") of data from a well bore communicating signal from logging tools disposed in 
wellbores (Doyle et al.; C 1, L 8-1 1). 

In reference to Applicant's argument: 

Further, Doyle et al. states clearly that the use of Viterbi algorithm in the decoder is 
motivated strictly as a requirement (col. 13, lines 58-60 for "Trellis encoding" (col. 13, lines 58- 
60). Trellis encoding is a known method in data communication. Again, this specific use of the 
Viterbi algorithm has not recognizable relation ship with a geological application as the present 
invention. 

Examiner's response: 

The examiner takes the position that the Viterbi algorithm applied to the trellis encoding 
in the invention of Doyle et al., is not required, but Doyle states that it is "typically required". 
Doyle et al. goes on to teach that it is required in order to ensure that "successive symbols [i.e. 
geological classes, stratigraphic units, etc.] occur within the predetermined pattern" (C 13, L 58- 
62). Based on Doyle et al. teaching the use of the Viterbi algorithm in processing of wellbore 
data, the examiner asserts that it would have been obvious to one skilled in the art at the time of 
invention to combine the invention of West et al. with the invention of Doyle et al. 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE MONTHS from 
the mailing date of this action. In the event a first reply is filed within TWO MONTHS of the 
mailing date of this final action and the advisory action is not mailed until after the end of the 
THREE-MONTH shortened statutory period, then the shortened statutory period will expire on 
the date the advisory action is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be 
calculated from the mailing date of the advisory action. In no event, however, will the statutory 
period for reply expire later than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Adrian L. Kennedy whose telephone number is (571) 270-1505. The 
examiner can normally be reached on Mon -Fri 8:30am-5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Anthony Knight can be reached on (571) 272-3687. The fax phone number for the organization 
where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be 
obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



ALK 
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